Name:_____________________________________________________

CHEMISTRY 1211


FALL 2004

EXAM #3 Version 1
This exam is sixteen questions long.  Please read through all of the questions first and ask about anything you do not understand. You will have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period.  No late exams will be accepted!

You are allowed to use a calculator. Included in this exam is a periodic table, which should be stapled to the back of the exam. 

CHEATING IS NOT ALLOWED. ANYONE CAUGHT CHEATING WILL BE SENT TO THE JUDICARY BOARD FOR REVIEW.

The exam is worth 100 points. Each question is labeled with its exact point value. Be sure to answer all of the questions on the exam.

Good Luck! 

GIVEN INFORMATION

Water Vapor Pressure
20ºC     17.5 mm Hg


25ºC 
23.80 mmHg
30ºC
31.82 mm Hg




Equations






c=((  

E = h (


STP = 1 atm and 273 K



(=h/mv





Plank’s Constant

Speed of light





h = 6.626x10-34 J s

c = 2.998 x108 m/s

Ideal Gas Law Constant



Rydberg Constant

R = 0.0821 L atm / mol K



R = 1.097x107 m-1
Conversion Factors




Rydberg Equation

1 atm  =  760 torr  =  760 mmHg
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1 J = 1 kg m2/ s2



1.) (6 points) A 5.0 L flask contains 0.60 grams of Oxygen gas at a temperature of 22ºC. What is the pressure in atm inside the flask?

2.) (8 points) An ideal gas is contained in a cylinder with a volume of 5.0x102 mL at a temperature of 30ºC and a pressure of 710 torr. The gas is then compressed to a volume of 25 mL and the temperature is raised to 820ºC. What is the new pressure of the gas?
3.) (8 points) The method used by Joseph Priestley to obtain oxygen made use of the thermal decomposition of mercuric oxide:

HgO (s)
  (  
Hg (l)  +
  O2 (g)


What volume of oxygen gas measured at 30ºC and 725 torr can be produced from the complete decomposition of 4.10 g of mercuric oxide?

4.) (6 points) Calculate the density of ammonia at 27ºC and 635 torr.

5.) (10 points) A sample of Nitrogen gas was collected over water at 20ºC and a total pressure of 1.00 atm. A total volume of 2.50x102 mL was collected. What mass of nitrogen was collected?

6.) (4 points) The Kinetic Molecular Theory predicts that pressure rises as the temperature of a gas increases because _________________________.

a. The average kinetic energy of the gas molecules decreases

b. The gas molecules collide more frequently with the wall

c. The gas molecules collide less frequently with the wall

d. The gas molecules collide more energetically with the wall

e. Both the gas molecules collide more frequently with the wall and the gas molecules collide more energetically with the wall 
7.) (4 points) A balloon filled with Nitrogen gas has a small leak. Another balloon filled with Hydrogen gas has an identical leak. How much faster will the hydrogen balloon deflate? 
8.) (4 points total, two points each)  A sample of methane gas (CH4) is at 50ºC and 20 atm. Would you expect the gas to behave more or less ideally if

a. The pressure were reduced to 1 atm?

b. The temperature were reduced to -50ºC? 
9.) (10 points) Calculate the wavelength emitted when the following transition occurs: n=4 to n=2 in the hydrogen atom.

10.) (6 points) The ionization energy of gold is 890.1 kJ/mole. Is light with a wavelength of 225 nm capable of ionizing a gold atom in the gas phase? (You must show all of your work to get full credit.)

11.) (total 6 points, 2 points each) Give a possible set of the four quantum numbers for the valence electrons in each of the following atoms in the Ground state.

a.) Mg

b.) As

c.) Xe
12.) (5 points total 1 point each) The elements Si, Ga, As, La and Bi are all used in the manufacturing of superconductors. Write the electron configuration for each of these atoms.
a.) Si

b.) Ga

c.) As

d.) La

e.) Bi

13.) (5 points total 1 point each) In each set, circle the atom or ion has the smallest radius

a.) 
Li

Na

K

b.)
 P

As

Si
c.) 
O+

O

O-

d.) 
S

Cl

Kr

e.) 
Pd

Ni

Cu
14.) (total 5 points, 1 point each) In each set circle the atom or ion has the smallest ionization energy?

a.) Cs

Ba

La

b.) Zn

Ga

Ge


c.) In

P

Ar


d.) Tl

Sn

As


e.) O

O-

O2-
15.) (8 points total 2 points each) Indicate whether each statement is true of false. If false correct each statement.

a.) An electron transition from n=3 to n=1 gives off energy.


b.) Light emitted by an n=4 to n=2 transition will have a longer wavelength that that from an n=5 to n=2 transition.


c.) A sublevel of l=3 has a capacity of 10 electrons.


d.) A atom of column 13 has three unpaired electrons.

16.) (5 points) Draw the complete set of  p orbitals. Label each one properly.
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